I can remember when Roger Ulrich's classic article, ''View Through a Window May Influence Recovery from Surgery,'' appeared in Science in 1984. It was published in a respected, peerreviewed scientific journal and was received by the design community as confirmation of what we had intuitively believed for our whole careers. Architects like me knew that physical and natural environments had impacts on those who experienced them, and we were certain that nature almost always played a positive role. We never before had access to the kind of evidence Ulrich had suddenly provided to support our instinctive beliefs.
Ulrich's publication precipitated a number of positive responses among the broader design community and especially enthusiastic reactions among those who focused on healthcare design. Others were skeptical and at a loss about ways it might be used. Most healthcare design professionals were starving for evidence that our presumptions could be justified. Ulrich became a seminal figure in the founding of the Center for Health Design, frequently spoke at conferences, and continued to produce related research. Like numerous others, I found Ulrich's work to be forging a path that permitted us to think and act in entirely new ways. I don't think it is an exaggeration to say that many of us felt empowered by the simple knowledge that his work existed and that meant there would soon be other studies that built on this beginning. It was the start of a new field, design of health facilities informed by research. Some explanations of how these environmental features impacted human health came from psychoneuroimmunology, a field of which I had never been aware, that addresses how the brain's reaction to the environment influences the immune system (Kuo, 2015) .
At the beginning, with Ulrich's additional studies about nature's role in recovery from stress (Ulrich, 1999; Ulrich et al., 1991) , the provision of views of nature and access to nature for patients became an accepted ideology for healthcare architects and designers. We believed there was always justification for windows in patient rooms and noted the eventual prohibition of patient rooms without windows for overnight stays by building codes and the Facilities Guidelines Institute (2010). In Europe, by law, the work stations of employees must be within a few meters of a window and daylight.
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& Design Journal 2016, Vol. 9(2) 156-160 By 1997, Ulrich had developed a Theory of Supportive Design which hypothesized that supportive design in health settings could be achieved through design interventions intended to reduce stress. Recognizing that stress exacerbates every known clinical condition, the theory is elegantly simple. He described examples of environmental interventions that included social support, positive distraction, and access to nature. For some designers, this became a mantra by which they erroneously believed evidence-based design consisted exclusively of these three categories. Access to, and views of, nature were some of the first and best credible recommendations made possible by the growing body of research findings.
By the start of the 21st century, the concept of design informed by evidence from credible research findings had become widely accepted, if not fully mainstream. The passionate believers who had pioneered the idea of using and doing research to improve design were no longer the outliers and heretics. They may still have been struggling to incorporate an evidence-based process into their respective organizations and learning about how to conduct and evaluate research. Although slowly becoming more mainstream, the field was still in its infancy, only just beginning to be able to stand on its own legs. There were still naysayers who felt threatened by new, more rigorous requirements for design and who, like most of us in the design professions, had never been given any training in research methods. The biggest fear was that design using research findings would suck all of the creativity out of quality architecture.
The body of evidence relating facility design to health outcomes was slim, and still is, but it had been growing. In 2008, Ulrich and more colleagues next published a major literature review in HERD that cited some 1,200 relevant studies (Ulrich et al, 2008; Ulrich, Zimring, Joseph, Quan, & Choudhary, 2004) . Many studies related to nature's role were among those reviewed, and they continued to document findings that supported the notion that access to real or virtual nature, and views of nature, reduced stress, lowered blood pressure, and diminished the need for pain medication. This current issue of HERD continues the attention to nature's role, and Ulrich continues to serve on our editorial advisory board.
The healthcare architecture profession took it as gospel that patient rooms should have windows, ample natural light, views of nature, and in the absence of natural views, there should be nature-based art or photography to help reduce patient and family stress (Sternberg, 2010) . A successful company provided patient rooms in many hospitals with gorgeous nature photography and calming music through cable television. Studies highlighted the restorative effect of nature (Kaplan, 1995) . Surely all was well as regards nature and hospital design. We believed we had all the evidence needed.
Not so fast. In 2013, Rachel Kohn and her colleagues published a study of windows and natural views in intensive care units (ICUs). In a retrospective study of records from more than 12,000 patients admitted to a 24-bed medical ICU and a 24-bed surgical ICU at a Philadelphia teaching hospital, in rooms with and without windows (constructed before they were prohibited), and with either natural or industrial views, they found that rooms with windows or natural views do not improve outcomes or reduce costs of in-hospital care. How can that be?
The study (Kohn, Harhay, Cooney, Small, & Halpern, 2013) was robust and methodologically sound for the questions they asked. They examined data for mortality, readmissions, delirium, length of stay, and costs, concluding from their large sample that outcomes were not improved and costs were not reduced. This was true for both the medical ICU and the surgical ICU. They stated that some patients, families, or providers might benefit. Kohn and her colleagues could not assess the patients', families', or provider's satisfaction with the care provided. They did not discuss the influence of the diurnal cycle on outcomes. They suggested further study, including study of whether targeting the light from a window toward a patient would influence outcomes.
Not all studies have found positive correlations with nature contact and health (Wunsch, Gershengorn, Mayer, & Claassen, 2011) . The study from 2 years earlier by Hannah Wunsch of Columbia and her colleagues was also in a critical care setting, and in this case, it focused exclusively on the highly specific population of 789 subarachnoid hemorrhage patients in rooms with and without windows. They concluded that the presence of a window in an ICU room did not improve outcomes for critically ill patients admitted to the ICU with subarachnoid hemorrhage. They suggested further studies to determine whether other groups of critically ill patients, particularly those without acute brain injury, might derive benefit from natural light.
Perhaps the patients in both of these studies were literally too sick to benefit from windows and natural light. My physician and intensivist friends have often told me that ''real'' ICU patients are so drugged or injured that they are not aware of niceties like the view. The degree of intensive surgical and pharmacological interventions for these patients may mean that the therapeutic effect of windows and natural light is negligible by comparison. But not all ICU patients in community or rural hospitals have the same extreme acuity levels as those in urban teaching hospitals. Were there other factors that were not accessible to the researchers working only from charts? Kohn et al. noted that delirium may have been underreported. Since it was a retrospective study of patient records, would the results have been different with a prospective methodology that required reporting on the role of light and greater attention to delirium in the medical chart? I wonder, for example, whether information on patient, family, and provider satisfaction had been available if the conclusions would have been different.
Researchers will recognize the standard caveats of reliance upon a single study. A crosssectional retrospective study at one site cannot be generalized to other populations, even with a large ''n'' of patients. Unless the patients were individually matched for comorbidities, a full generalization cannot be made from aggregated findings. A multisite study would have greater generalizability, and a meta-analysis of multiple studies would provide even greater confidence. While the Kohn and Wunsch studies provide important new information, we need to remember that research never ''proves'' anything EVER; it only reveals findings for each specific study sample at that specific study site.
I certainly had always assumed ICU patients needed natural light whether they were cognitively aware or not. I had long argued for windows in ICU designs and still feel they are justified. I have felt many critical care environments may be ignoring potential stabilizing benefits of the diurnal cycle, as they eliminate day and night differences in rooms of nearly constant brightness. But I had something important to learn from this new information.
Lesson #1: Don't ever assume there is a final answer that can't be shown to need further attention. Expect shifting certainties. Lesson #2: Be sure you understand the differences among populations whose needs or circumstances may be noticeably different. Results from one site may not apply elsewhere. Lesson #3: Never stop studying a topic if you can gain a fresh, new perspective. Lesson #4: Be prepared to critically evaluate any new information about your topic of interest. We always need to be reminded to keep an open mind. Lesson #5: Be prepared to change your practice and the assumptions behind it when the preponderance of evidence requires it.
What does it all mean? Do we now begin to revise the regulations requiring windows in the ICU? Do we stop designing ICU patient rooms with natural light? I don't think so. We can no longer make unsupported claims of clinical benefits or cost savings attributable to windows in critical care patient rooms. There is no study of the opposite condition by which a change in practice might be justified. There is some evidence that working in windowless conditions increases stress (Pati, Harvey, & Barach, 2008) , and it might indicate a nonclinical, psychological reason for the windows and views. Is it possible that a study (likely to be prohibited by the Institutional Review Board for putting vulnerable human subjects at risk) of a windowless ICU would show outcomes to be worsened? Just because the presence of windows and views shows no significant improvement in one or two studies, there is no justification for removing them without an equally serious study requiring evidence that the absence of windows and views improves outcomes and reduces cost.
To trigger a practice change, multiple studies need to replicate the same findings in whole or in part. Neither the Kohn et al. study nor the Wunsch et al. study has been replicated or conducted in other settings where acuity may not be so high or where different populations may produce different outcomes. Replication has become a current hot topic of scientific interest as Brian Nosek and colleagues at the University of Virginia explore the widespread lack of research confirmation. Reports have shown that more than half of replication attempts in psychology, for example, fail to reproduce the original results (Open Science Collaboration, 2015) , and ongoing studies are addressing other domains. There is simultaneous academic pressure and a publication bias for originality which causes many researchers to avoid replication studies. We may never see another study like the one Kohn and her colleagues performed. This is another fascinating example of what happens in the world of research. Studies often provide conflicting findings and complicate the drawing of solid conclusions. Interpreting research findings in the development of design concepts requires a high degree of creativity along with a tolerance for ambiguity. Recognizing that clients, schedules, and budgets cannot wait for the next research study, design professionals must make critical interpretation of the best available evidence of the moment and, when in doubt, continue to be guided by accepted best practice. In this case, I plan to be more thoughtful about the role of windows in critical care environments while waiting for more studies to help clarify the situation. I see no reason to generalize these findings to less acute, non-ICU settings full of cognitively aware patients. But stand by for the next revelation from a new study. It is exciting to follow these threads, as research findings continue to add to our understanding of extremely complex healthcare environments.
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